A recent trial which examined the impact of a structured model of journal club (JC) demonstrated variability in evidence-based practice (EBP) outcomes across allied health disciplines. The aim of the current study was to determine if there are individual practitioner characteristics that could explain this variability and identify potential predictors of EBP outcomes. Method: This exploratory study used the data obtained from the JC trial. The predictive value of practitioner-related variables including academic degree, previous exposure to EBP training, and previous research involvement was analyzed using univariate logistic regression models. The dose of intervention was also included in the exploratory analysis. Results: The change in self-reported knowledge, evidence uptake, and attitude following participation in a JC was influenced by individual practitioner characteristics including their discipline, academic background, previous EBP training, previous research involvement, and JC attendance. Improvement in objective knowledge did not seem to be affected by any of these variables. Whether these individual characteristics have the ability to predict who will achieve less than, or greater than, 50% change in knowledge, attitude, and evidence uptake, is not known, except for academic background which predicted physiotherapists' improvement in attitude. Conclusion: Participation in a structured JC can lead to significant improvements in EBP knowledge irrespective of the characteristics of individual practitioners. The change in attitude and evidence uptake, however, may be influenced by individual characteristics which will therefore require careful consideration when designing EBP interventions. An EBP intervention is likely to be successful if a systematic assessment of the barriers at different levels (ie, individual, organizational, and contextual) informs the choice of evidence implementation strategy.
Introduction
The role of journal clubs in facilitating evidence-based practice and continuing education
There is an increasing body of evidence to demonstrate that participation in a journal club (JC) has become a popular approach to promoting evidence-based practice (EBP) across a range of health disciplines. [1] [2] [3] [4] [5] [6] [7] For instance, the use of JCs has been reported in the medical literature as a means for improving reading habits [1] [2] [3] and increasing doctors' knowledge of biostatistics, research design, and critical appraisal. [4] [5] [6] [7] Nurses have also examined the impact of JCs and found promising results in terms of improving critical appraisal skills, promoting social networking among staff, and facilitating research utilization. [8] [9] [10] JCs in allied health disciplines have more recently been reported in the literature. [11] [12] [13] In a study by Bannigan and Bryar, 14 JCs were found to have a significant role in overcoming barriers associated with implementing evidence into allied health practice. A study which involved occupational therapists suggested a positive change in professional practice and attitude following participation in a JC. 15 JCs are reported to be relatively simple and inexpensive to set up, and are flexible and versatile as they can be developed across services, can be single-or multidisciplinary, and can be conducted face-to-face or electronically.
14 As such, JCs have also been used as a venue for continuing education or professional development. Participation in continuing education programs is important for continued provision of safe, effective, and good quality services by allied health practitioners. It is therefore important for practitioners to participate in formal learning activities that provide them with current knowledge and information relevant to their practice.
The International Center for Allied Health Evidence JC model
In 2007, the International Center for Allied Health Evidence (iCAHE) (University of South Australia, Adelaide, SA, Australia) in collaboration with the Department of Health in South Australia commenced the organization of structured JCs across metropolitan and country allied health care sites in South Australia.
The iCAHE JC model is underpinned by the principles of adult learning or Andragogical theory. 16, 17 Prior to establishing this model, a systematic review was undertaken to identify important core elements of successful JCs. 18 These included regular and anticipated meetings, mandatory attendance, clear short-and long-term purposes, appropriate meeting times and incentives, a trained leader to choose papers and lead discussion, circulating papers prior to the meeting, using the Internet for wider dissemination and data storage, using established critical appraisal processes, and summarizing JC findings. To ensure that this JC model was acceptable to users, informal opportunistic consultations were conducted with stakeholders representing allied health practitioners, administrators, funders, and researchers to identify local barriers and drivers for adopting EBP. Specifically structured processes were piloted in six JCs as the "iCAHE model" using a collaborative approach between researchers and allied health practitioners. The iCAHE JC model aims to provide a practical and efficient collaborative vehicle for allied health practitioners to seek the current best evidence from research, and to apply it in clinical practice. This model of JC addresses barriers associated with access to, and critical analysis of, research evidence. It ensures that the tasks of searching, identifying, and appraising relevant literature, which are common barriers to EBP, 19, 20 are addressed by the involvement of researchers. Engaging in iCAHE JC provides a medium where allied health practitioners can increase their knowledge of research, share experiences, and discuss current practices with colleagues. It serves not only as a medium to educate allied health practitioners with the key processes involved in EBP, but it also addresses many of the barriers associated with evidence uptake.
The knowledge gap: what characteristics of allied health practitioners determine the success or failure of iCAHE JC?
A recent trial examined the impact of the iCAHE JC on the knowledge, attitude, and evidence uptake of different allied health professionals. 21 This study found that only physiotherapists improved in all outcomes; speech pathologists and occupational therapists increased their knowledge but not attitude and evidence uptake; social workers and dieticians showed positive changes in knowledge and evidence uptake but not attitude (Table 1) . Based on these data, the authors were interested in understanding if there were specific characteristics of participants that explained this variability in EBP outcomes across disciplines, following exposure to the same intervention. In a recent review of individual determinants related to evidence uptake in allied health, it was found that educational degree or academic qualification, previous EBP or research training, and involvement in research activities were significant predictors. 22 Therefore in this analysis, Continuing professional education programs such as JCs tend to be delivered on the basis of "one size fits all", and thus allied health practitioners attending these sessions may, or may not, learn anything of value to their daily practice, or be influenced to put new knowledge into practice. Anecdotally, allied health professionals have repeatedly expressed their frustration regarding the inefficiencies of attending continuing education programs which may not be pitched at their level of need or capacity to learn. Therefore, the findings from this study can be used to identify allied health practitioners who are likely to benefit from a JC approach and hence optimize its outcomes. This will ensure provision of individually appropriate, efficient, and targeted education that optimizes learning outcomes, and ensures effective uptake of evidence into practice.
Methods Ethics
This study was approved by the University of South Australia Human Research Ethics Committee and the Human Research Ethics Committee (Tasmania, Australia) Network. Participants provided written informed consent prior to participation in the study.
Study design and intervention
The data for this study were obtained from the trial which evaluated the impact of iCAHE JC on EBP outcomes across a range of allied health disciplines. 21 The iCAHE JC trial utilized a pre-post study design without a control group. The intervention consisted of monthly iCAHE JC sessions for 6 months (Figure 1 elsewhere. 21 Twelve groups (ie, JCs), consisting of 93 allied health practitioners, agreed to participate in the trial.
Measurements
The two outcome measures used in the trial were the AFT and the EBPQ. The AFT is an objective test of knowledge and skills in the major domains of EBP, such as formulating clinical questions, and searching for and critically appraising research evidence. It is a seven item instrument which yields a maximum possible score of 156. 23 Clinical scenarios in the original version of the AFT are relevant only to physiotherapists and occupational therapists; therefore, new scenarios were developed for speech pathologists, social workers, and nutritionists/dieticians. Content validity of these newly developed scenarios was established through formal feedback from EBP experts in each discipline. Interrater reliability was acceptable. The EBPQ measures self-reported EBP uptake, attitude to, and perceived knowledge (self-reported knowledge) of EBP. 24 It has 24 items which are organized into three subscales (self-reported EBP uptake, attitude, and knowledge). The items are scored on a scale of 1-7, with a higher score indicating a more positive outcome.
Individual determinants
The variables for analysis with respect to their predictive value were chosen based on the findings of a systematic review of the literature. 22 All variables were practitionerrelated and included the following: academic degree, previous exposure to EBP or research training, and previous research involvement. The number of JC sessions attended was also included as a potential determinant of outcome. The authors believed that the "dose" of intervention (ie, number of JC sessions) was important to consider as it may potentially impact on EBP outcomes. The possibility of a dose-response relationship between educational programs and learning is supported by the literature.
26,27

Statistical methods
All analyses were performed using SAS (v 9.3; SAS Institute Inc, Cary, NC, USA). Outcome measures were analyzed descriptively (mean, standard deviation), and independent t-test and ANOVA models were used to determine if there was a difference in mean percentage change in scores for different subgroups of participants. The authors were concerned, however, that this conventional approach to subgroup analysis was poorly suited to detect heterogeneity in treatment benefit, particularly since the sample size was small (Hayward et al 2006) . 28 Hayward et al argued that conventional subgroup analysis often has quite limited statistical power. 28 "Since there are usually multiple variables that merit subgroup comparisons, the risk of false positive findings due to multiple comparisons compounds the risk of false negative findings due to low statistical power." 28 Due to the constrained sample size in each allied health discipline involved in this trial, the authors treated the outcome variables as a dichotomous variable using the median as a cut-off score ($50% of possible score). 29 Univariate logistic regression models were then applied to determine if there were important predictors (ie, academic degree, EBP/research training, research involvement, JC sessions attended) of EBP outcomes (ie, AFT, attitude, and evidence uptake score). Associations were reported as odds ratios with confidence intervals. Where there were strong univariate associations, the important predictors were added in a stepwise fashion to multivariate predictive models, on an assumption of independence of action of each of the predictor variables.
Results
Sample characteristics
The data from 93 allied health practitioners who participated in the iCAHE JC trial, including ten speech pathologists (SP), 19 physiotherapists (PT), 16 social workers (SW), 36 occupational therapists (OT), and twelve dieticians/nutritionists (DN) were analyzed. The majority of participants worked in an acute setting, held undergraduate degrees in their discipline, and had more than 10 years of clinical experience.
Is there a difference in the mean percentage change in scores per variable (eg, undergraduate versus postgraduate, with EBP/research training versus without EBP/research training, etc) in different clusters of participants?
The disciplines that showed similar findings (as shown in Table 1 ) for each outcome were clustered and analyzed collectively. For example, for EBP uptake, the scores for PT, SW, and DN were analyzed together while scores for SPs and OTs were pooled. Comparison of mean percentage change for each subgroup based on pre-identified variables (ie, academic background, previous EBP or research training, previous research involvement, JC sessions) are presented in Tables 2-5. submit your manuscript | www.dovepress.com Evidence uptake outcomes Three disciplines, namely PT, SW, and DN, showed positive changes in evidence uptake, and were therefore grouped together for analysis of this variable. For this group, no significant difference in mean percentage change was found between subgroups of practitioners (P . 0.05), as shown in Table 2 . Although no significant difference was found across practitioners based on attendance, the confidence intervals indicated that only practitioners who completed five to six sessions demonstrated improvements in evidence uptake. On the other hand, both SP and OT failed to improve on their baseline evidence uptake scores and hence these disciplines were clustered for analysis. Table 2 highlights that there was no significant difference in outcome between subgroups of practitioners (P . 0.05). However, the confidence intervals implied that those with no previous EBP or research training demonstrated improvements in evidence uptake compared to those who received EBP or research training. Similarly for JC attendance, the confidence intervals showed positive changes only for those who attended four to five sessions.
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Attitude outcomes
None of the disciplines, except for PTs, showed significant improvement in attitude and therefore the SP, SW, OT, and DN were grouped together while the PTs were analyzed independently (Table 3) . For the SP, SW, OT, and DN, there was no significant difference between practitioners based on academic background, previous EBP or research training, previous research involvement, and number of sessubmit your manuscript | www.dovepress.com sions attended. However, the confidence intervals revealed that practitioners with no previous EBP or research training, and those who were not previously involved in research, showed improvement in attitude score. With reference to attendance, no significant difference across practitioners was found; however, the confidence intervals showed that only practitioners who joined five sessions improved significantly in their attitude score. For the PTs, while there was no significant difference between practitioners with undergraduate degrees and those who finished postgraduate degrees, the confidence intervals showed that only those with postgraduate degrees demonstrated a positive change in attitude. A significantly higher mean percentage change was found for PTs with previous research involvement compared to their counterparts. While there was no statistically significant difference found across practitioners based on attendance, the confidence intervals suggested that only those who attended five to six sessions showed improvements in attitude score.
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20.2 ± 2.2 18.5 ± 3.9 23.8 ± 4.0 21.0 ± 4.5 18.5 (3.3-33.6) 14.7 (2.5-26.8) P-value 0.72 No res involvement (N = 16) With res involvement (N = 3) 19.3 ± 3.3 18.0 ± 5.2 21.4 ± 4.7 24.3 ± 2.1 11.1 (4.0-18.1) 41.4 (1.9-80.9) P-value 0.02 5 to 6 JC sessions (N = 10) 4 JC sessions (N = 4) 3 JC sessions (N = 0) 2 JC sessions (N = 2) 19.0 ± 3.6 18.5 ± 2.6 NA 21.0 ± 4.2 23.0 ± 3.7 22.0 ± 5.5 NA 21.0 ± 7.
Knowledge outcomes
All disciplines showed positive changes in knowledge as measured by the AFT, and therefore analysis involved all practitioners (Table 4 ). There was no significant difference in knowledge change between subgroups of practitioners. Similar results were observed for self-reported knowledge except for the number of sessions attended ( Are there important predictors of EBP outcomes (ie, knowledge, attitude, and evidence uptake) in allied health?
None of the variables tested (academic background, previous EBP, research training, previous research involvement, or numbers of sessions attended) were associated with evidence uptake outcomes (Table 6 ). Academic background was the only variable with significant impact on improvement in attitude for PTs. Physiotherapists with postgraduate degrees are more likely to demonstrate an increase in attitude score of equal or greater than 50%, as shown in Table 7 . No significant relationships were found between knowledge outcome (both for AFT and self-reported knowledge) and any of the potential explanatory variables (Tables 8 and 9 ).
Discussion
Overall findings
Based on this analysis, evidence uptake, self-reported knowledge, and attitude change following exposure to iCAHE JC may be influenced by a number of factors, including academic submit your manuscript | www.dovepress.com background, previous EBP or research training, previous research involvement, number of JC sessions attended, and discipline. However, the effectiveness of iCAHE JC in improving objective knowledge was not influenced by any of these variables. While the results highlight an important issue in EBP training (ie, role of individual characteristics in influencing EBP uptake), the small sample size used in this study constrained confidence for generalization of these findings. In terms of whether these individual characteristics have the ability to determine who will achieve less than, or greater than, 50% change in knowledge, attitude, and evidence uptake outcome, no single variable was found to be strongly predictive, except for academic background which predicted improvement in attitude for PTs. Considering that there was only one significant predictor, it was not possible to proceed with constructing a multivariate predictive model.
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9 Potential predictors of knowledge outcome (selfreported knowledge) following journal club exposure
General interpretation in the context of current evidence
The finding that an EBP training model such as iCAHE JC improves objective knowledge irrespective of the allied health discipline and individual characteristics of the practitioner is not surprising, as JC has been shown to facilitate learning of the key processes involved in EBP. 15, [30] [31] [32] As previously reported, the success of a JC relies on the inclusion of the following key ingredients: clearly set goals, mentoring, use of structured critical appraisal instrument, adhering to the principles of adult learning theory, support from researchers/ academics, and regular meetings. 18, 32 An interesting finding is the impact of the number of sessions attended on knowledge gain. Comparison of different subgroups based on the number of sessions attended, although not significant, yielded a consistent finding. Improved scores for objective knowledge (as measured by the AFT) were observed regardless of the number of sessions attended. This means that participation in a JC, even for only two sessions, may improve knowledge.
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Dovepress
This has practical implications for those who work in busy departments where heavy clinical workloads may make it difficult for some allied health practitioners to attend professional development programs regularly. Busy practitioners who can attend at least two JC sessions will be able to use the knowledge gained from JC as a foundation to develop and build evidence into their clinical practice. However, based on the findings from this analysis, participation in more sessions can result in better acquisition of EBP competencies. The authors hypothesize that involvement in at least five JC sessions is required to expect a considerable change in self-reported knowledge, attitude, and evidence uptake. In a recent review which examined the effectiveness of JCs, it was reported that there are mediating factors which could influence its success, including the duration and frequency of exposure. 32 A dose-response relationship where proficiency increased over time was proposed. 32 The authors of the current study believe that one needs more exposure to JC to facilitate that attitudinal shift required to change evidence uptake behavior. It takes longer exposure to JC to foster the critical thinking necessary to change practice behavior. This kind of thinking was highlighted by Honey et al who argued that JCs may be used to "foster critical thinking about clinical practices that exist and generate creative thinking about how practices may be carried out differently." 33 The results of this study indicate that while individual characteristics are important ingredients in EBP, they are not in themselves predictors of outcomes following exposure to an EBP intervention such as JC. An individual health practitioner cannot be isolated from all other factorsorganizational, social, political, and contextual -that affect the delivery of health care. After exploring the individual determinants of EBP, it is clear that in addition to an individual practitioner's characteristics, the variability in EBP outcomes is a result of the interplay of these complex factors. In other words, the response of allied health practitioners to an EBP intervention is likely to be dependent on their characteristics, aspects of their practice setting, and the organizational context in which they deliver care. There is a wealth of literature which supports this framework and proposes that the assessment of barriers and facilitators at each of those levels is the essential step in facilitating EBP uptake. [34] [35] [36] Grimshaw et al 37 report that barriers may be classified into: knowledge management barriers (eg, access to research, lack of time and skills to analyze research), structural barriers (eg, financial disincentives), organizational barriers (eg, lack of facilities), peer group barriers (eg, local care not in line with desired practice), professional barriers (eg, lack of skills), and professional-patient interaction barriers (eg, communication and information processing issues). The Cochrane Effective Practice and Organization of Care group 38 provides reviews of EBP interventions or strategies that can potentially address these barriers and facilitate practice behavior change. The choice of intervention/s to use should therefore be guided by the barriers identified at different levels as a comprehensive approach may be the key to closing the gap between research and clinical practice.
Limitations
The results of this exploratory analysis provide an initial step toward a better understanding of evidence implementation process in allied health. However, it has limitations which influence generalization of the results. The sample size was small and may not be reflective of all allied health practitioners in Australia; it may have also limited the ability to explore relationships between predictor variables and outcomes. Replication of the intervention in larger studies is required. In addition, the study focused only on individual characteristics as potential determinants and did not take into account other variables that play a role in the context of a practice setting (eg, culture, systems in place, resources available). The interaction between individual predictors was also not examined.
Implications on practice
The effectiveness of iCAHE JC in improving EBP knowledge and skills was not determined by any of the individual characteristics of the practitioners. Therefore, any allied health practitioner who aims to increase knowledge and skills relevant to EBP can participate in a structured JC such as the iCAHE JC and expect an improvement. The authors recommend the use of the iCAHE JC model for routine professional development as acquisition of EBP knowledge and skills creates a strong foundation for facilitating change in attitude and practice behavior. Although this is necessary, it may not be sufficient by itself as there may be other barriers relevant to the practice setting and organizational context that need to be addressed. It is therefore important to consider all the modifiable barriers and implement strategies which will effectively address the identified barriers and ultimately promote EBP.
Implications to research
A more in-depth study based on specific allied health settings (eg, palliative care, hand rehabilitation) could provide a better understanding of the role of organizational and contextual submit your manuscript | www.dovepress.com Dovepress Dovepress factors in the implementation of research evidence. Future research should build on the results of this study and work to integrate an educational strategy, such as iCAHE JC, with other context appropriate EBP interventions and then evaluate outcomes.
Conclusion
Participation in a structured JC such as iCAHE JC leads to significant improvements in EBP knowledge and skills regardless of the individual characteristics of the allied health practitioner and the number of sessions attended. However, change in evidence uptake and attitude may be influenced by an individual's discipline, academic background, previous EBP or research training, previous research involvement, and JC attendance. Whether these individual characteristics have the ability to predict who will achieve less than, or greater than, 50% change in knowledge, attitude, and evidence uptake, is not known, except for academic background which predicted physiotherapists' improvement in attitude. The results of this study suggest that the individual characteristics of practitioners be considered along with other organizational and contextual factors when designing EBP interventions. An EBP intervention is likely to be successful if a systematic assessment of the barriers at different levels informs the choice of evidence implementation strategy.
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